Effect of cocaine on uterine blood flow and fetal oxygenation.
Five pregnant ewes and their singleton fetuses were instrumented at 115 to 120 days' gestation (term, 145 days) for heart rate, blood pressure, uterine blood flow, and arterial blood gas sampling. In separate studies, cocaine was given to the ewe or fetus as a 0.5-, 1.0-, or 2.0-mg/kg intravenous bolus, and cardiovascular and arterial blood gas values were obtained for 60 minutes after the injection. The results showed that maternal administration of cocaine produced dose-dependent increases in maternal blood pressure and decreases in uterine blood flow. Uterine vascular resistance increased by 52%, 96%, and 168%, respectively. These responses were accompanied by marked fetal hypoxemia, hypertension, and tachycardia. Direct cocaine administration to the fetus produced smaller increases in fetal heart rate and blood pressure than those observed following maternal cocaine injection, and no significant changes in fetal arterial blood gas values. The conclusions are cocaine alters fetal oxygenation by reducing uterine blood flow and impairing oxygen transfer to the fetus; and fetal cardiovascular changes to maternal administration of cocaine may reflect fetal hypoxemia, increased fetal levels of cocaine or fetal catecholamines, or a combination of these events.